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PREFACE 


Du  lag  27  Febrnary-4  March  1983,  the  USAF  Oeeapatioaal  and  Envir  omental 
Health  Laboratory,  eoadactad  aa  air  aaiaaioa  inventory  at  Oaorgc  AFB  CA. 
Tho  a  array  tarn  eoasiated  of  Maj  Edvard  V.  Artiglia  aad  MSgt  Jaaea  L. 
Sablaa.  Local  aaaiataacc  vaa  provided  by  Capt  Jaaea  D.  Moatgoaery,  USAF 
Hoepital  George/Rioenvironaental  Engineer. 


•tiT/L i 


i.  nnaooucnoH 


km  air  Mission  inventory  wss  perforned  27  Feb-4  Mar  83  for  Gsorgs  AFB  CA 
by  tbs  Air  Qulitj  Function  of  tbs  USAF  Oeeapatioaal  sad  EnviroMental  Health 
Laboratory  (USAF  OEHL) .  Ibs  inventory  was  psrforasd  ia  rsspoass  to  a  request 
froa  tbs  Vies  Coaaaadsr  of  tbs  Air  Fores  Flight  Test  Csatsr  (AFTEC),  Edwards 
AM  CA.  Ibis  request  asbsd  that  all  Air  Fores  opsxatioas  ia  ths  vicinity  of 
tbs  R-2308  airspaes  bs  sarvsysd  to  dstsrains  tbs  aaoaat  of  pollutants  that 
those  operations  salt  iato  ths  ataosphere.  Ibis  inventory  is  only  part  of  the 
total  survey  whieh  iaeladss  Gsorgs  AFB  CA,  Edwards  AFB  CA,  AF  Plant  42  at 
Paladale  CA  and  ths  aireraft  traffie  ia  ths  R-2508  airspaes.  The  request  was 
forwarded  through  ths  Bioeaviroaaeatal  Eagiassr,  USAF  Hospital  Edwards  to  the 
Chief,  Biosawiroaasatal  Engineering  Division  at  Headquarters  Air  Force  Systeas 
Coaaaad  (HD  AFSC/SGPB).  Ibs  inventory  was  required  for  the  base  because  of 
tbs  dsersass  in  visibility  in  ths  R-2308  airspaes. 


The  Mission  souses  data  eollsetod  wars  used  with  the  Air  Quality  Assess- 
aent  Modal  (JQAM)  to  provide  tbs  calculated  asasuxMsnts  for  the  amount  of 
ear boa  aoaoxide,  hydrocarbons,  nitrogen  oxides,  particulate  aattsr  and  sulfur 
oxides  Mitted  by  all  aajor  sour  os  s  at  Gsorgs  An.  There  were  two  eoaputer 
produets  frM  the  ARAM  that  are  included  as  Appendixes  B  and  C  in  this  report; 
the  Mission  invMtosy  and  the  Miasion  hiatogxaaa. 


Definitions  of  the  technical  terns  used  ia  this  report  are  listed  in 
Appendix  A. 


n.  DISCVSSXOII 

The  data  base  for  the  ADAM  involves  an  inventory  of  all  point,  line  and 
area  sour  ess  at  George  An.  The  input  data  consist  of  the  type  of  Mission 
source,  the  saowat  of  fuel  consuaed  and  the  nuaber  of  each  source.  The  aodel 
contains  the  Mission  rates  for  all  Air  Force  aircraft  and  engines,  ground 
support  squipaent,  aotorised  vehicles,  power  plants  and  incinerators.  Ihere 
were  no  actual  aeasuraaeats  taken  of  source  Missions  during  the  inventory. 


Ibers  were  20  sources  at  George  An  included  in  this  inventory  (IS  point 
sources,  S  area  sources  and  0  line  sources).  Ibs  Bass  Description  and  General 
Consents  section  of  the  Mai as ion  Inventory  (Appendix  B,  page  1)  lists  each  of 
these  sources  along  with  a  brief  description  of  ths  source. 


Ibs  point  sources  iavMtoried  were  the:  (a)  fire  department's  training 
firs  sits;  (b)  engine  sound  suppressors  and  test  cell;  (o)  run-up  trim  pads; 
(d)  pathological  incinerator;  and  (s)  seven  fuel  storage  tanks. 

Area  sources  are  used  when  there  are  a  nuaber  of  siailar  Mall  point 
sourees  located  in  proxiaity  to  each  other.  The  area  sources  listed  in  the 
inventory  are  vehicle  parking  lots,  space  heating  areas  and  aotor  vehicle 
areas.  Ibs  space  heating  area  category  consists  of  all  the  buildings  located 

on  base. 


There  were  no  line  sourees  used  ia  the  inventory.  Line  sourees  usually 
consist  of  base  roadways  that  are  used  by  both  nilitary  and  civilian  vehicles. 


All  of  the  ▼•aides  operating  at  George  AFB  are  eoafiaed  to  one  easily 
definable  area.  The  aaonnt  of  eaissions  is  tbe  sane  for  vehicles  operating 
on  lines  or  in  areas. 

Tbe  emission  sonroe  information  for  aircraft  operations  indude  all 
aircraft  activity  (i.e.,  arrivals*  departures  and  touch-and-go  landings), 
location  of  parking  areas,  length  of  tazivay  paths,  length  of  runways  and 
ground  service  vehicles.  The  model  assumes  that  for  every  aircraft  arrival, 
that  the  aircraft  will  go  through  one  complete  cycle.  This  cycle  oonsists  of 
landing,  taxiing  to  a  parking  area,  engine  shutdown,  servicing  by  ground 
maintenance  crews,  refueling,  engine  start-up,  taxiing  to  end  of  runway  and 
departure . 

It  is  not  required  or  practicable  to  include  in  this  inventory  all  of  the 
30  different  types  of  airoraft  that  use  the  George  AFB  flightline  during  a 
one-year  period.  Only  the  aircraft  assigned  to  George  AFB  were  included 
(i.e.,  F-4  and  F-106),  while  all  other  aircraft  were  grouped  in  one  of  five 
categories.  These  categories  were  training,  cargo,  fighter,  attack  and 
transient  airoraft. 


HI.  AMALTSIS  Or  KBSBLTS 


The  air  emission  inventory  for  George  AFB  is  included  as  Appendix  B.  The 
inventory  contains  a  description  of  all  air  pollution  emission  souroes,  a 
summary  of  the  source  pollutant  emissions,  a  listing  of  the  emissions  by 
category  (i.e.,  aircraft,  ground  mobile,  faoilities  and  evaporative  hydrocar¬ 
bons)  and  a  detailed  listing  of  information  for  eaoh  emission  source. 

The  annual  source  emissions  are  listed  on  pages  1.1  and  1.2  of  Appendix  B. 
This  table  shows  the  total  number  of  metric  tons  of  pollution  by  type  (i.e., 
00,  HC,  N0Z,  PM  and  S0Z) .  Also  included  is  a  percentage  breakdown  of  which 
category  was  emitting  which  pollutants. 

The  amount  of  each  pollutant  emitted  and  percentage  of  pollutant  generated 
by  category  are  reasonable  and  within  the  range  of  what  would  be  expected  from 
a  base  with  the  type  of  operations  and  size  of  George  AFB. 

The  following  example  with  carbon  monoxide  is  provided  to  show  how  to  use 
this  inventory.  The  summary  of  annual  emissions  states  that  George  AFB  gener¬ 
ates  slighly  less  than  1,500  metric  tons  of  CO  per  year  (Appendix  B,  page 
1.1).  The  aircraft  category  is  the  largest  contributor  of  CO  (84%)  (Appen¬ 
dix  B,  page  1.2).  A  further  breakdown  will  show  that  the  F-4  was  the  major 
aircraft  emitter  (Appendix  B,  page  3. 1.3-1).  Additional  examination  reveals 
that  the  ground  servioe  vehicles  (listed  as  ARR  A  DEP  SV,  Appendix  B,  page 
3. 1.3-1)  was  the  largest  of  the  15  F-4  operations  for  emission  of  carbon 
monoxide . 


Histograms  of  the  annual  emissions  are  provided  in  Appendix  C  for  your 
use.  The  following  source  categories  have  been  graphically  displayed: 
aircraft  type,  ground  mobile  souroes,  air  base  faoilities,  evaporative  hydro¬ 
carbons,  environs  and  total  annual  emissions.  Point  souroes  of  less  then  100 
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tons  per  year  (1000  tone  per  year  for  CO)  are  not  elaasified  at  "major 
sources"  and  do  not  usually  need  to  be  reported  to  tbe  state  pollution 
control  agency.  Mobile  sources  are  ezenpt  from  tbe  U.S.  Environmental 
Protection  Agency's  "major  source"  classification. 


IP.  COML8SIORS 

Tbe  emission  summary  (Appendix  B,  page  1.1-1  and  1.1-2)  shows  that 
tbe  aircraft  operations  are  tbe  principal  source  for  tbe  pollution  generated 
at  George  AFB.  As  expected,  tbe  F-4  aircraft  is  tbe  only  significant  aircraft 
of  interest.  Aircraft  contribute  a  minimum  58%  of  each  of  tbe  pollutants, 
witb  tbe  bigbest  contribution  being  86%  of  tbe  hydrocarbons.  Aircraft  domi¬ 
nate  tbe  contribution  of  pollutants  because  there  are  no  large  point  sources 
(e.g.  central  beating  plant)  at  George  AFB.  For  comparison  purposes,  tbe 
largest  point  source  for  carbon  monoxide  is  tbe  aircraft  run-up  stands  which 
generate  33  metric  tons  per  year.  Tbe  F-4  aircraft,  on  tbe  other  band, 
generates  1142  metric  tons  of  00  psr  year. 

Tbe  vehicles  driven  on  tbe  base  are  not  of  major  concern.  The  only 
sigmfieant  pollutant  from  vehicles  is  nitric  oxides  (30%) . 

Tbe  data  base  for  this  inventory  is  stored  on  tbe  USAF  OEHL  computer. 
Future  updates  oan  easily  be  accomplished  and  furnished  to  tbe  base. 
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Air  Pollatuts 


Carbon  Monoxide 


Hydrocarbons 


Sulfur  Dioxide 


Air  pel let set a  ere  oosteaieests  in  the  ataosphere. 

Ike  pveeeaee  ia  tie  outdoor  atmosphere  of  one  or 
are  eeateai seats  or  eoabinations  thereof,  in  such 
yeast i ties  and  of  saeh  deration  es  any  he  or  any 
tend  to  he  iajnrioes  to  hnaan,  plant,  or  aniaal 
life,  or  property,  or  which  unreasonably  interferes 
with  the  eoafortable  enjoyment  of  life  or  property 
or  the  eomdnet  of  business. 

Carbon  aoaoxide  (CO)  is  a  colorless  and  odorless  gas. 
It  is  very  stable  asd  has  a  lifetime  of  tvo  to  four 
aonths  in  the  ataosphere.  CO  is  the  aost  widely 
distributed  and  aost  coaaonly  occurring  sir 
pollutant.  The  total  eaissions  of  CO  to  the 
ataosphere  exceed  those  of  all  other  air  pollutants 
combined.  The  national  eaissions  of  carbon  aonoxide 
are  roughly  85.4  Billion  aetric  ons  per  year  in 
1980,  of  which  approximately  90  percent  is  froa  man— 
aade  sources.  The  largest  single  source  of  CO 
pollutant  eaissions  is  highway  vehicles  (61. y  aillion 
aetric  ton/year  in  1980) . 

Hydrocarbon  (HC)  pollutants  originate  priaarily  froa 
the  ineoaplete  combustion  of  fuels,  particularly  the 
aore  volatile  fuels  such  as  gasoline,  and  froa  the 
use  of  hydrocarbons  as  process  raw  materials  such  as 
solvents.  The  aajor  aan-aade  sources  are  gasoline- 
powered  vehicles,  but  also  inolude  other  types  of 
vehicles  such  as  aircraft.  Man-aade  stationary 
sources  which  eait  hydrocarbons  priaarily,  include 
petroleua  and  petrooheaieal  operations  and  solvent 
usage,  with  soae  contribution  froa  waste  burning. 
Hydrocarbons  are  not,  by  theaselves,  generally 
considered  a  health  hazard;  rather,  it  is  their 
reaction  with  other  pollutants  and  sunlight  which 
produces  photochemical  saog.  This  condition  reduces 
visibility  and  can  eause  eye  irritation  and  an 
aggravation  of  respiratory  probleas. 

Sulfur  dioxide  (S0a)  is  the  dominant  oxide  of  sulfur 
present  in  the  ataosphere.  SOa  is  a  nonflammable, 
nonexplosive,  colorless  gas.  It  can  act  as  either  a 
reducing  agent  or  as  an  oxidizing  agent,  and  it  can 
react  with  materials  in  the  air  to  fora  sulfur 
trioxide,  sulfurous  acid,  and  sulfate  salts.  Sulfur 
trioxide  (S0a)  reacts  very  rapidly  with  water  vapors 
to  produce  sulfuric  acid  (HaS04) .  Sulfur  dioxide  is 
generated  during  the  coabustion  of  any  sulfur-bearing 
raw  aaterials.  Coabustion  of  fuels  account  for  over 
90  percent  of  all  S0a  eaitted.  This  is  due  the 
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relatively  high  sulfur  content  of  tone  bituminous 
coals  and  residual  fuel  oils,  and  to  the  very  large 
amounts  of  these  fuels  consumed  in  this  country  and 
around  the  world  as  a  source  of  power. 

Of  the  various  oxides  of  nitrogen  (N0Z),  only  nitric 
oxide  (NO)  and  nitrogen  dioxide  (N0a)  are  considered 
important  air  pollutants.  NO  is  formed  when  combus¬ 
tion  takes  place  at  a  high  enough  temperature  to 
cause  a  reaction  between  the  nitrogen  and  oxygen  in 
the  air.  Temperatures  this  high  are  reaohed  only  in 
efficient  combustion  processes  or  when  combustion 
takes  place  at  high  pressure.  These  conditions  are 
primarily  found  in  automobile,  or  aircraft  engine 
cylinders,  eleotrio  power  plants,  and  other  very 
large  energy-oonversioa  processes.  Nitric  oxide, 
which  is  relatively  harmless,  is  the  form  generally 
emitted  into  the  atmosphere.  It  will,  at  varying 
times,  oxidise  to  N0S»  which  is  a  considerably  more 
toxic  gas.  This  oxidation  process  is  a  product  or 
by-product  of  a  number  of  industries  including 
fertiliser  and  explosives  manufacturing. 

Particulate  matter  (PM)  or  total  suspended  particu¬ 
lates  (TSP)  are  defined  as  any  material  (except 
uncombined  water)  that  exists  as  a  solid  or  liquid 
in  the  atmosphere  or  in  a  gas  stream  under  standard 
conditions  of  temperature  and  pressure.  Particles 
discharged  into  the  atmosphere  may  be  in  the  form  of 
fly  ash,  soot,  dust,  fog,  or  fumes.  Small  particles 
are  produced  by  condensation  and  combustion.  Larger 
ones  result  from  mechanical  processes  such  as 
grinding,  spraying  and  pulverisation  by  vehioles 
and  pedestrians.  Natural  sources  include  ocean  salt 
voloanio  ash,  wind  erosion,  forest  fire  smoke  and 
ash,  and  plant  and  seed  pollen. 
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AVERAGE  AMOUNT  UF  FUEL  USED  PER  FILLUP  (LITERS) .  2*390  00 

AVERAGE  AMOUNT  OF  FUEL  SPILLEO  PER  FILLUP  (LITERS) .  I. 00 

AVERAGE  AMOUNT  OF  FUEL  VENTED  PER  ARRIVAL  (LITERS) .  J  80 

AVERAGE  AMOUNT  OF  FUEL  VENTED  PER  DEPARTURE  (LITERS) .  2.80 


GROUND  SUPPORT  EQUIPMENT 


o 

MM 

0-4  0 

u 

o 

o  o  o 

^  *4 

I 

♦  1  ♦ 

x  to 

ui 

U  U  Ul 

x  o 

o 

X  00 

w-3 

OS®  ©  O  44  o  O 

a 

•  •  • 

•  •  • 

ui  < 

-4  O  O  -4  -4  M4 

X 

►4 

n 

u 

u 

-4  .3 

—4 

0-4  0 

>  < 

o 

o  o  o 

X  z 

1 

♦  1  ♦ 

Ul  -4 

ui 

Ul  W  id 

CQ  X 

o 

o  o  m 

o 

o  o  o 

v*an 

z 

•  •  • 

•  •  • 

p»»  o  o  -4  m  -4 

o  o  o  o 

•  •  •  • 
O  -4  -4  -4 


a 

<N 

O  C4  -4 

ui 

o 

O  O  O 

^  H 

t 

♦>11 

X  CQ 

u 

Ul  Ul  Ul 

X  o 

o 

r-  o  *4 

iO  o 

oma  4 

o 

•  • 

•  •  •  • 

Ul  X 

x  o 

z 

M4 

>4 

u 

u 

M  J 

—4 

0-4-4 

>  < 

o 

o  o  o 

X  z 

1 

♦  1  1 

Ul  -4 

Ul 

Ul  U  Ul 

CQ  Z 

o 

-4  0  0 

•  CQ  to  ui 


ooiftm^o 

oo«o«<o 
soe^no 
•  ••••• 
O  MO  O  O  «M 


0000.00 

xxxnxs 


x  *  x  x  *• 

X  X  X  O  CO 

O  XX  X  <  01 

O  UUXXUH 

Ul  H  J  U  Ed  C  X 

H  XOSXXtf 

<  HI  O  til  III  Z  m 

U  X  U  O  O  U  J 


•  X  X  H 

z 

44  Ul  Ul  M 

o 

CQ  *4  *4  J 

*4 

KMMV 

H 

H 

Ul  O  J 

X 

Z 

H  w  w  W 

Z 

u 

M  X 

X 

z 

Ul 

j  a.  j  o 

o 

a. 

3 

W  o  <  H 

u. 

N4 

X 

*3  ?»  X 

.  z 

3 

CQ 

U  JN< 

-4 

o 

3 

o  n  z  a. 

u 

JU  XU 

J  <  o 

z 

>4 

w  X 

-4 

X 

Ik  ill  X  X 

V 

a 

a*  ui  ui 

m 

& 

x  a.  a. 

> 

X 

Ul  o 

X 

3 

CL  Id  Q  O 

Id 

CQ 

J 

•J  Ul  Ul 

CQ 

Ul 

Q  -3  #4  *4 

O 

3 

Ul  1-4  X  X 

z 

U. 

cq  a.  ui  ui 

3 

3  Ul  >  > 

O 

X 

-3  J  O  J 

19 

Ul  Ul  Ul  Ul 

r* 

3  0  0  0 

u.  u«  u.  u. 

x 

u*  u>  u.  u* 

i 

>4 

o  o  s  a 

i 

X 

Q 

HHHH 

(9 

z  z  z  z 

Ul 

3  3  3  3 

H 

O  O  O  O 

X 

z  z  z  z 

U 

m  o  O  X  o  m 

WOOt  »MN 


ooom^o 

0  0  010-40 
■  009(10 

0-4000-4 


ooot oo 


0  0  0  0.00 

XX  XIX  X 


X  X  X  H 
h  H  O  (fl 
XX  <<(Q 
UUXXilH 
H  J  Id  Ul  X  X 
<  o  z  z  a.  o 

Ui  O  U  Ul  X  m 
X  U  W  U  U  -3 


Ul  ul  tel  Ul 
oooo 


X  X  X  X 
uuuw 


ui  #s  *\  m  -4  ci 
CO  *4<OZUb. 
O  ZZZ<ZZ 


C^XUlb 

cvS  x  z  z 


AVERAGE  AMOUNT  OF  FUEL  USED  PER  FILLUP  (LITER8) .  4542.00 

AVERAGE  AMOUNT  OF  FUEL  SPILLED  PER  FILLUP  (LITERS) .  0.0 

AVERAGE  AMOUNT  OF  FUEL  VENTED  PER  ARRIVAL  (LITERS) .  0.0 

AVERAGE  AMOUNT  OF  FUEL  VENTED  PER  DEPARTURE  (LITERS) .  0.0 
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aerospace  ground  equipment 

Ann 

annual 

AAAM 

air  quality  aaaaaaaant  nodal 

ARE  A  DEP  SV 

arriyal  and  departure  servicing 

AV  6as 

aviation  gasoline 

Bldg 

building 

Bead*  Lft 

bomb  lift 

BTO 

British  Thermal  Units 

GHP 

central  heating  plant 

CiT 

civilian 

Gnpresor 

compressor 

GO 

carbon  monoxide 

Cob  Met 

cubic  meter 

Dag  F 

degrees  Fahrenheit 

Deal 

diesel 

Bay 

environ 

Est  Mob  Aram 

environ  mobile  area 

Bay  Non-Road 

environ  non- roadway  line 

Bay  Road  Way 

environ  roadway  line 

Bay  Sta  Araa 

environ  stationary  area 

FAC 

facility 

Generator 

generator 

OSB 

ground  support  equipment 

HC 

hr 

Jaok  Han 

JP-4 

Kilolit 

Ka 

Leak  Tat 
Light  Std 
Las 
LTD 

M  Cn  Net 
Met 

Nil 

Mil  BTU 

a 

MoOae 

MPH 

M-Tona 

*>z 

Pet  Stox  The 

PM 

POL 

Pta 

sox 

Stda 

T/O 


hydrocarbon 

hoar 

jacking  nanifolda 

jet  petrolen  fuel  #4 

kiloliter 

kiloaeter 

leak  teat  atand 

light  atand 

linea 

landing  and  take-off 

■illion  cubic  netera 

netera 

■ilitary 

■illion  BTU 

aotor  ▼chicle  gaaoline 

■ilea  per  hoar 

■etrio  tone  (2204.$  poanda) 

ozidea  of  nitrogen 

petrolen  atorage  tanka 

partioalate  natter 

Petrolen,  Oil  and  Labricanta  Scot  ion 
point a 

aalfar  ozidea 
atanda 

toach  and  go  cycle 


Tsk  Tftw* k  Pk  petrolen  tank  track  parking  area 


Transput 


transient 


Tat  Stand 


USAF  OEBL 


total  snspandad  partienlate 


teat  stand 


USAF  Occupational  and  Environmental  Health  Laboratory,  Brooks 
AFB  TX  78235 


vehiele 


10 


END 


FILMED 


